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CHAPTSR I 
A CONCEPT OF BUDGETARY CONTEUL 


Objectives 

The objectives of tnis p&per are to present & brief concept of bud- 
getary control, tho relation between management problems and control of the 
budget, and an application of statistical quality control methods in admin- 
istering a budget program, In a popular sense, budgetary control embraces 
two broed areas of administration or management; (1) budgeting, and (2) 
control, Budgeting is the planning process involving the essembly of infor- 
mation to determine estimates and forecasts of operations, and the appli. 
eation of this information to formulate and establish a program or objective. 
Control is the process of administering this plan by using the established 
program to measure current operations. fhe results are then analyzed and 
action is initiated, if necessary, to modify the program or to investigate 
and correct causes of discrepancies or veriances, It is not intended, in 
this paper, to discuss the various considerations involved in the process 
of formulating and instailing a budget program in a business or publie enter- 
prise, Rather, this study is an attempt to present a practical ag;licetion 
of standard business procedures to tne administration of a budget program, 
This is the control phase of the budgeting process, and it is further dis. 
tinguished in this prosentation by a concept of “quality control.” 

Progress of Budgeting in Business and Government 


Budgeting is net a recent innovation in business management or publie 


Le 


K seme 
Ae Tat: ۱۸۵1200 Ni Tano L 
snriteatdo 

Ku) تالا هیا هذ‎ k GEO i$ ves che DUM Te devient f 
Lı 1 موس پر ناه‎ a 
Ga sett degen REED DEE Ee RE 
«ساووصې »مول د1 مساجويي‎ adi تاه‎ $ si سود سه‎ 4 
ME) ena aeneus LL) وص ا ا فن ولت مه سوس‎ 
تمدام عا اغ‎ wit Lëtz tom) ameet] مسو تع عد نہ پنسستب‎ i 
وت مه قا د‎ NT diaecaaan 
nét, جج‎ OFAN 4 ORi)dafec Ems نقلامصکستاما له ادحسمتوغه‎ ۲ 
فءد مویس ریس‎ atise y aeiy rb مولعلا‎ do Seegen zf vi km 
Ais baisia gaits aje (f loeet a? vpeäiëéxeng deier فد‎ ۸ 
HibgiX ددا تن‎ audae. si rile له‎ ¿(Cresvewan M ج ل نەف‎ 
أن‎ quotient Jan 44 PA دغه وت عیسو یمور ہو مو 0ص‎ 
دنو دنه« غه ہے و صصده‎ werdine smia wd boussi sd tim ات کل‎ 
.ما‎ lia و اء س‎ Al ړن مه‎ Maglev غه»عاد ٧۵وی د‎ bee Jai KI 
هد پنسا یدصت اه‎ deer, ae Tyre ae mi tés TI سم‎ ۱ 
amy depui a t ټل سسٹفزوزومننص‎ od ewwiaegta bend وم‎ WW 
dit نہ که الاو‎ Dos Vs Sabaa o T wg ini aea ie 

e ووووجول‎ villam" Sc (queen boni بسانت‎ JAN Al Mirkamal 

Pirro ro See قاط ہہ‎ wi palega, Te reijo 

Bj أن ےغەووصفرہ مج وہہ ود‎ ador oll dumces e Jia ti saiman 


سل 


















E. > 














مع نه 
administration, As early as 1511 two states, California and visconsin,‏ 
adopted a budget system, and the first national budget was transmitted to‏ 
Congress by President Harding on December 5, 1921. But private corporations‏ 
did not give widespread consideration to a budget program until tie value‏ 
of the public budget had been demonstrated, and not until industry was cone‏ 
fronted with disaster by the 1520 deflation, It was, therefore, in the‏ 
field of public finance that the value of the budget was first deronstrated,‏ 
Success in this field extended itself to acceptance of budgeting by private‏ 
business as a useful tool in the cílicient and successful management of‏ 
industry. The more rocent growth of private and public enterprises, with‏ 
its resulting hicrarchy cf specielized functions, has created a greater‏ 
need for comprehensive planning to systematically manage these functions,‏ 
The budget is, censequently, growing in importance as a management tcol‏ 
not only for the executive in industry, but also for the administrater in‏ 
government, A popular conception cf budgeting is that it is a device for‏ 
planning, In its increasing present use, a budget is more than just a plan;‏ 
it is a means of financiel aná administrative control. In the process of‏ 
formulating the budget, an operating plan is devsloped which becomes a goal‏ 
or &iring point for operations during the ensuing period, The administering‏ 
of this plan is equally as important as its formulation, Thorein lies the‏ 
control aspects of the budgeting process. Discrepancies will occur and‏ 
corrections of some nature may be required in sither the plan cr in current‏ 
operations, The important thing is to know when these variances occur, to‏ 
be able to determine the causes and make the necessary corrections, An‏ 


offective method of budget control will provide this information, The 








lyational Industrial Conference Board, Budgotary Control in Henu- 


fecturing Industry (How York; Mationui Industrial Conference Board, Ines, 
s PPe 4Û, 









یله 

| ` نه سملن DAEL pe‏ ای تن سا کته Saeed kss‏ 
پټ نو يوو Libet Fei, alo ato‏ رمس )دا ها db taTdlekae‏ 
gi benga‏ همهو هش سر هرمس د نتا اكد يصع ته 
na blb‏ ون «ټخمې سا مامت اس ہ ۱7۱۷ بوص ےو mine ane‏ 
و بت نزو دس mes 1 ses ned bai‏ مود سال 77779 ہے 
ما دموس اه تله ان l,U‏ إو كوم سمہوسی له مهد 
EI" "Xi"‏ فا ته a ër‏ می soviet jetij e Sogni‏ 
cone) abir aa am‏ سپ Ci 5 5 ll JR‏ دق بی TOM‏ 
ké‏ مهس سه المد reg‏ مس سم سو سا 
د "كله am vay fF rg degen Ta‏ ما meyrem‏ عدبم 
ےد ڈوأمسنتیبودہ ‏ وس سے تو ود ٭ وحم 
sd gala oy‏ سو سوا سا سمي ممه اكد نسم 
وو »ووو Le tee‏ 
و سن سم مسسام ند تشیم À rm ae d sebo ded‏ 

Geet e. «‏ ښیو بلوز ١١‏ (سہردد بی بب نوم 42 OL‏ © خودي Woh‏ 

da "mt AAN cua Of ied asa Iun abad aM پر‎ 
تو دم عه تل‎ viet پخا اغتنا)مه‌برهم‎ tala, ` ore 
اسل/ لسنست . نه‎ piam ad barp pain سسوم ته‎ 5 ^ 
w 
MI dedi ۰۳ NEL LL cam c PIN نج‎ ` 

سم ويدوا ke‏ له سنوشنو ود wasy Lidi ۸۹۵2۹۲۵ am‏ هنا 
aioe,‏ وح del, GE Zen: AT Serbia) PA KGAA‏ به غد ra‏ 
wat‏ و من گے od ud‏ تت nd) ani‏ ےج سز 
قش MALUS mA print al NT‏ مسن add mim‏ ويد رومت LTE‏ غت 
nea Pte cir‏ کر و ور ا ور وو رمس 2س 











a 
u_u 























St: 
problem ~~ what type of information does menagement need to obtain effec- 
tive control of e budget? 
Lanegement Problems 

Management needs more than just an operating plan based on estimates 
or past experience, It needs a systomatice method of detormining how effi- 
ciently the operations of the enterprise are being conducted in relation 
to the goal or plan, It must heve es. timely method of dGeteriiluing how much 
of the plen has beon completed, and how much remains to Le uone., It must 
have en effective method for analyzing progress as related Lo the ob/octive. 
lt must bo marnod inmediately of discrepancies or variances, end it must be 
able to determine whether these variances are of sufficient magnitude to 
warrant investigation, But this intormation alone is not sufficient, Ken 
agement must be able to réocomnend an intelligent approach جا‎ dat problem 
that erises, Arthur È, Suck syathesized these requirements very nicely by 
seying that, in order to carry out the budget, the executive should have 
at his command two essential things; (1) a modern end suitable administra- 
tive organization, and (2) up-to-date and effective devices end methods of 
administration.“ 

The Kole of otetistics in budgetary Control 

An inereesing number of executives aro turning to statistics as one 
of these effootlve devices and methods cf administration. The application 
of statistical procedures enables management to reduce the comploxity of 
operational information to quantitative measurements from which intelligent 
decisions can be made, By reducing the masses of detailed dato to an under- 


stendable form, a budget program may be more easily controlled because 





* arthur Se Buek, Public Budgeting (New York: Harper & Brothers, 
1929), p. 451. 
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danger signals are lighted and corrective action can be taken beiors it is 
too late. Although statistics can bo used as a tool in many phases of mane 
agement, its application to the budget program will most likely bs concerned 
with finances or operating costs, Therefore, the remainder of Luis study 
will be limited to a discussion of budgetary control of expenditures, and 
@ unique application of statietics to this problem will be presented as a 


useful device for effective control of expenditures in certain budzet prograus, 
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CHAFT&R ZI 
BUDGETARY OONTROL OF فد تال دناد نمی‎ 


Actual Versus Lstinated Expenditures 

An expenditure budget is essentially a progrem of estimated costs 
of operations for the budget period, During the process of formulating 
this cost program, all the verious fectors nre considered that may neve an 
effect on the operations during the period, Information from past opera. 
tions are analyzed and projected in terms of expeoted operations. iolitical 
and economic factors are also evaluated to determine the overall effect of 
these influences, After considering all available information, forecasts 
are made in regard to the effect of the various trends on tne operations 
during the budget period, and basic policies are established as broad cone 
trol lines. Based on the rosultse of the overall study and evaluation, an 
expenditure pregram is formulated as a goal for operations during the period. 

Because of the necessity tor Congressional approval of a Federal 
public budget by formal appropriation of funds to cerry out the program, a 
public expenditure budget is usually more inflexible than in an industrial 
or other private organization. Therefore, in a public budget, expenditures 
must be rigidly analyzed and controlled, and the expenditure budget is con. 
tinuously used to measure current operations, À public agency formulates 
its complete program for the budget period in terms of dollar costs or ree 
quirements and it defends this position in the process of requesting Cone 


gressional approval to expend that amount of public money to consummate 
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the program, Congress approves this program by appropriating funds for 
carrying out the various objectives, The agency is, therefore, committed 
to certain limitations om expenditures during the period, and it is ree 
sponsible for the intelligent control of cpereting costs in order to com 
plete the various functions that were included in the overall program as 
presented to Congress, Changes can of course be made, but as a general 
rule such changes are more difficult in 6 public program than in a private 
organization, Analysis of actual eapenditures versus the estimated expen- 
ditures is therefore easential if the budget is to be used as a means of 
financial and administrative control, 

The vverell budget program Will normally be classified by various 
programs, functions or objects, and adcitionsl segregation will be made in 
carrying out the various objectives, At the operating level tho programs 
Will be broken down into estimated expenditures for various periods, pose 
sibly weskly, seri-monthly, monthly, bi-monthly, or quarterly, The length 
of this period will usually depend on the type of activity, but in general 
it can be assumed that the extent of expenditure control decreases as the 
period becomes larger. The end of each period then becomes a control point 
for measuring actual expenditures versus the estimated expenditures, It 
would be unreasonable to expect the actual expenditures to completely agree 
with the budgeted amounts., Unless all exgenses wore fixed in every respect, 
it would be impossible to forecast to such a degree of accuracy, A varia- 
tion between the actual and ostimated expenditures will, therefore, be exe 
pectec throughout the entire budget period, At one point it may appear 
that costs have been excessive and additional funds will be required to com 
piste the program. At another joint curing the year, it may appear that 


expenditures have decreased to a level which will result in an excess of 
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funds, Throughout the entire period of operations two basic requirements 
must be resolved; (1) all phases of the overall program must be continued 
es planned, and (2) expenditures must be controlled to effectively adminis- 
ter the overall program throughout tne entire budget period. This concept 
of expenditure control means that it is essential that variances between 
the actual end estimated expenditures be analyzed in terms of effect on the 
operations for the renminder of the budget period, In other words, is this 
variance significant; is it larger than should be expected; will future 
operations continue along the same trend; or, will expenditures during the 
next period bring the accumulated costs in line with the estimated amounts? 
These are difficult questions to answer without an establishec plan for 
administering the program efficiently. Possibly the variances are beyond 
the control of the activity end result from some unexpected influences, 
None of these problems ere necessarily fatal if they are detected when the 
signel is first evidenced. Corrective sotion can be more easily initiated 
at the outset than later when emergency meesures may be necessary, The 
task then is to be able to determine when the variances in the budget pro- 
gram are significant and what the causes for these variances are so that 
corrective action oan be initiated before it is too late, 
Significance of Variance from the Estimate 

When are variances between the actual anc the estimeted expenditures 
significant? if this question was presented to one hundred poople, the 
result would probably be one hundred different answers, For purpeses of 
this discussion, & significant variance is defined as one that incicates 
that: (1) current expenditures are not being controlled effectively in 
accordance with the estimated costs, and (2) the cause for the variation 


can be isolated and assigned to definite sources, If an effective system 
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for controlling expenditures is established, the amount of variance from 
the budget is detected almost as soon as the discrepancy occurs., However, 
the amount of variation by itself is meaningless unless some yardstick or 
measure is applied which signals that corrective action is or is not neces- 
sary. If a trend is being estabiished by variations in consecutive periods, 
that may be a signal to initiate an investigation to determine the oause of 
the discrepancy. If the rate cf expenditures is slow and no chango is being 
evidenced, that may be sufficient information to warrant action of some 
nature, On the other hand, expenditures may be considered excessive and 
en investigation to determine the cause is obviously in order, But what 
is the crucial point? «hat are the danger signals? How large cen the vari. 
anes be before it is significant? At what point is the difference between 
actual and estimated expenditures considered great enough to warrant special 
study and evaluation? Again, a number of people would probably arrive at 
the seme number of different conclusions, and each approach would possibly 
have perticular merit. Fast experience would undoubtedly be a useful yard. 
stick, An efficient accounting system would also aid management consider- 
abiy in deciding when to initiate corrective ection. Management is cone 
tinuously in search of new tools to aid in effective control of expenditures, 
and statistical procedures are being utilized more and more by executives 
anc administrators to assist in detecting these discrepancies, One such 
procedure that hes been used for some time in the production phases of mane 
agement is statistical quality control, 
A Statistical Approach to the Froblem 

Although statistical quality control is normally used as a tool in 

production processes, the basic principles are also applicable to expenditure 


control, and for that matter to many other uses, The principles of 
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statistical quality control are generally said to have been developed by 
walter A. Shewhart of the American Telephone and Telegraph Company in the 
early 1920's, but it was not until the pressure of the production needs 
during World War II that its value was fully appreciated," The application 
of quality control methods to budgetary control cannot be readily visualized 
without some understanding of these principles, Statistical quality control 
has been defined as simply a statistical method for determining the extent 
to which quality goals ere being met, and for indicating whether or not the 
variations which oocur are exceecing normal expectations,” Application of 
this definition to a financial budget means that if an expenditure goal or 
standard is established, it will be possible by application of statistical 
quelity control methods to determine the extent to which this goal is being 
met. In addition, it will be possible to determine whether the variations 
between actual and estimated expenditures are exceeding normal expectations, 
Off hand, it appears that this is the complete answer to tho problems men- 
tioned previously; that is, when are variances great enough to warrant in- 
vestigation or correctives action. However, the phrase “exceeding normal 
expectations" covers a multitude of connotations and must be fully under- 
stood in connection with statistical procedures, Therefore, in the follow 
ing chapter of this study, the basic principles of statistical quality con- 
trol will be more fully explained and an application to budgetary control 


will be illustrated in detail, 





5J. R. Riggleman end I, N, Frisbee, Business Statistics (New York: 
MeGraw-Hill Book Company, 1951), pp, 425-426. 
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CHAPTER III 
APILICATICH OF QUALITY CCHTROL ESTHODO TO Tib BUDGET 


The term "quality Control" is normally identified with a manufactur- 
ing or production process, and ite application to budgetary control may be 
difficult to visualize,  idowevor, the concept is essentially the same when 
considered in terms of the objective. In a manufacturing industry the ob- 
jective is, generally, to cetermine the degree to which the production pro- 
cesses are conforming to established requirements or standards, in this 
manner, the Company is able to determine when the production process is out 
of control, thet is not operating as desired, or when to accept or reject 
certain items, In this sense, quality is inter, reted as a standard of cone 
formance to & design or specification, rather than to inherent features 
Such as appearance, luxury features, durability, eto. This application of 
"quality" can be utilized in measuring any number oi operations or activi- 
ties, In budgetary control, menagosont atteupts to conduct the operations 
of an activity in accordance with an established plan, The expenditure 
budget is an estimate of the financial needs of tho crgenization during the 
budget period, This budget or plan then becomes the standard or operating 
specifications and, as in the case of the manufacturing enterprise, quality 
control methoda can be employed te determine when actual expenditures are 
not being conducted according to this plen., Instead of the production pro- 
coss being out of control, the expenditure process is out of control, and 


inetead of realigning or adjusting machinery, it is necessary to revise the 
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expenditure program. However, in the case of the budget, it is usually 
moro difficult to determino the cause for a variation from the established 
standard, Normally, en investigation of some nature will be required be- 
fere the cause can be definitely determined and corrective action initiatea, 
This is a measure of the quality oi the control of expenditures, not from 
a standpoint of ability of tne administrators of the program cr of the ac- 
counting devices used, but from the standpoint of being able to determine 
when actual expenditures very sufficiently from the budget to indicate that 
the normel processes ere nct operating anc corrective action may be required 
to bring current expenditures in line with the plan, 

But "quality control" is concerned not only with a concept of 
quality, but also with a certein degree of control, Since statistical pro 
cedures are employed in the apj lication of quality control methods, this 
degree of control becomes one of prediction within limits, or the probabil- 
ity that a cortain observation will fall within osteblished limits, This 
limitation in tho application of control must be accepted because statistios 
are based largely on the mathematical theory of probability. Therefore, 
the degrec ef control exercised, in the application of quality control 
methods in a manufacturing industry, is obteineud by the process of determine 
ing the amount of variation from a stenderd and the probability of that 
variance occurring Within certain limits, Likewise, in the case of an ex- 
penditure budget it is possiblo to determine, et least approximately, the 
probability of certain variations from the budget occurring due to chance 
causes, If this degree of probability is acceptable, the variation from the 
budget is not considered significant and corrective action is not required. 
Normally the reverse procedures is employed; thet is, a specific level of 


confidence or probability will be established as an acceptable limit for 
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all variations from the budget or standard, Then if the varietions erceed 
these limits, the probability of ceourrenee due to chance is not acceptable 
end the variation is considered to be signifieant and due to some assignable 
cause, Consequently, an investigetian would be initiated to determine the 
cause and corrections ould be made as necessary, Jn this manner the con- 
espt of control is employed as a signaling device to warn management when 
control limits are being exceeded, The action taken from thet point depends 
upon the activities of the particular organization, fcsaibly the causes can 
be easily determined and oliminnated, In other cases the causes may be known 
but corrective action is not feasibly, Tne important thing, however, is that 
the signal was lighted, and management was avers of the situation, A de- 
tailed illustration of an appilcetion of quality control to the budget will 
be presented in the following paragraphes, 

Approach to the Froblem 

The concept of “quality control" as applied to an expenditure budget 
can be defined as “cost control" within established limits, The term "cost 
control” is probably more suitable beceuse “quality control” embraces many 
aspects which are not applicable to controlling expenditures, However, the 
general method thet will be presented in this chapter is one of the standard 
methods of statistical guelity control, 

Frobably the best manner in which to present this cost or budget 
control procedure is by illustrating with a specific problem or situation, 
Therefore, the following hypothetical situation is given to eneble a presen- 
tation of the procedure in detailed form: 

The Keval kissile iroduction Center received an allotment of ono 
million two hundred thousand dcllars ($1,200,0U0.00) from tne Bureau of 
Aeronautics for conversion of obsolete airframes to certain guided missiles 
during Fiacal Year 1952, iroduction and management personnel at the Center 


eveluated the overall project in terms of costs and rate of progrese and 
presented a budget of ostimated expenditures during the year. A comparison 
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of the estimated expenditures versus the actual costs incurred is shown in 








Teble 1. 
THE NAVAL MISSILE PRODUCTION CENTER 
BUDGET AND ACTUAL COSTS 
FOR FISCAL YEAR 1952 
konth® Budget Actual Variation 
Costs Costs 
duly #40 ,000,00 $54,788.19 $ 5,211.61 
45 ,00 0 44,567.12 652,88 
August 50,000 ,00 62,146.11 12,146.11b 
60,000.00 67,596.10 2,603.90 
September 55,000 00 45,464.13 9,535.87 
65,000.00 $8,677,14 26,322.66 
Getober 45 ,060.00 65,899.27 10,899.27b 
60,000.00 42,488.14 17,511.06 
Novomber 55,000.00 $9,871.42 15,128.58 
45,000.00 55,611,523 10,811.53b 
December 40 000,00 48 ,019.17 8,019.17b 
$5,000.00 60,111.47 25,1117 
January 55 ,000 .00 62,148.25 27 ر‎ 148 , 281 
45,000.00 57,455,809 12,455. 
February 55 ,000 .00 64,899.10 9,899.10b 
65,000.00 50,411.09 14,568.91 
March 50,000,00 48,011.15 1,188.87 
40 ,000 .00 49 , 6۵14 , 0 9 ,614, 881 
April 45 ,000.00 44,872.07 127,93 
55,000.00 46,815.14 9,186.86 
May 65,000.00 45,811.27 19,188.73 
60,000.00 52,117.54 7,882.46 
Juno 50 ,000.00 49,419.54 580,66 
40 ,000 .00 41,187.19 1,187.19b 


lst to 15th, 15th to end of month. 





aDivided into two periods; 
bCosts in excess of the budget. 


The Project Director received a report cn the loth and lst cf each 


month comparing the actual expenditures with the budgeted amounts for the 


The actual costs 


previous period, and also the accumulated costs to date. 


did not agree with the estimated expenditures, and he reasoned that it was 
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olde 
not logical that they should agree entirely, But a continuing question 
arose in regard to the importance of these differences, The aim, of course, 
was to utilize the entire amount of $1,200,000,00 during the year, which 
would amount to an average expenditure of $50,000.00 in each of the twenty- 
four periods, tihen Was the variation significant? when wes the expendi- 
ture program too far out of line so that the total monies available would 
not be sufficient at the present rate of expenditure? How large could the 
variation between the budget and actual costs get before corrective action 
would be necessary? what were the danger signals or turning points? These 
were important questions and the answers could have been obteined by sta- 
tistical quality control methods., The data in Table l will be presented 
in the following paragraphs to illustrate the application of statistical 
quality control metnods to this situation, 

The approach to the problem of setting up & cost control system is 
to first consider the objeotives of the procedure that is to be used, The 
objectives of statistical quality control procedures are to establish cone 
trol limits that will wern management when operations are not in conformance 
With the standard, and when the variations from the standard are due to 
other than chance causes, In other words, control limits are estabiisned 
within which actuel costs can be expected to fall if only chance causes are 
operating. This is accomplished by computing the average or expected ex- 
penditure during the budget period, and determining the variation above and 
below this amount that can be expected due to various chance causes. This 
variation can be expressed in terms of probability; that is, a definite 
limit above and below the expected expenditure can be determined which will 
be exceeded only five percent of the time, if only chance causes are operate 


ing. Similar limits can be determined at any level of confidence that is 
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acceptable for the particular situation, in other words, in a cost control 
system, limits can be determined within which expenditures can be expected 
to fall ninety-five percent of the time, If an expenditure exceeds these 
limite, it can be assumed that the variation resulted fron some assignable 
cause and was not due to chance alone, This is an important signal to 
management, It warns that certain influences are operating in such a nano 
ner that current operatione are not conforming to the established plan 
which, in the case of cost control, is the expenditure budget, It can be 
expected thet variations will occur between tho estimeted costs and actual 
expenditures, and this control procedure will wern management when these 
variations are due to some assignable cause and not to ohance fluctuations. 
Thus, a danger signal is lighted immediately and en investigation can be 
initiated to determine the cause, Corrective action can then be taken be- 
fore it is too late, The usefulness and reliability of these control limits 
depends upon the manner in which they were established, A standard must be 
accepted as a measure of the expected performance during the period, and 
the results of the control procedure must be evaluated in accordanoe with 
the basis from which the control limits were determined, 
Establishing Standards 

The first step in setting up a cost control system is to establish 
cost standards for each of the budget periods, The purpose of these stand. 
ards is to provide a common basis for comparing actual expenditures with 
the ostimated costs, Since the budget is the Project Director's plan of 
operations for the overall period, the estimated costs can be related to 
the standards to develo; the expected performance of the actual expenditures 
during the period. This is accomplished by determining the average ratio 


of the budget costs to the standards and then computing the variability in 
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terms of the standard error. Control limits can then be established on a 
probability basis anc actual costs can be measured in accordence with these 
limits. “This procedure will be described in more detail in the following 
paragraphs. 

The first problem is to develop a suitable system of standards, 
Numerous systoms may be acceptable, but it is desirable to establish stand- 
ards that will compare favorably with the pattern of expected expenditures, 
In other words, if it is expected that expenditures will be high at first 
and decrease during the latter part of the year, standards approximating 
this type of performance should be esteblished. if it is expected thet 
costs will be reletively equal in each of the budget periods, the total 
amount budgeted for the year could be divided by the number of periods to 
arrive at a suitable standard for each period. One of the objectives in 
the problem presented previously in this chapter was to conduct operations 
in each of the twenty-four periods in such a manner that the entire amount 
would be expended at the ena of the year. Also, no particular pattern or 
trend is evidencec in the ameunts estimated for each period, Therefore, 

a suitable standerd would be the average monthly amount, which if spent 

over the remaining periods of the budget would expend all of the available 
funds, This is accomplished by dividing the balance of funds available at 
the beginning of each period by the number of periods remaining, This is, 

in effect, the average expenditure for each period plus or minus the &ccumu- 
lated variation from the average extended equally over the remaining periods, 
Therefore, the cost standard chenges for each period in accordance with the 
expenditures of tho previous periods. 

the next step in the cost control procedure is to compute the ratio 


of budget costs to standard costs. The mean ratio can then be established 
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as the expected porformance of the actuel expenditures. From tnis infor- 
mation, control lisits om be established and the probability of variations 
from this mean ratio can be computed, In order to smooth out irregularities 
from period to period, it is desirable to combine & number of periods and 
obtain a moving average, A better measure for expected performance would 
then be the mean of the moving averages, This maneuver alsc provides two 
useful tools; (1) a moving range from which the moan range cen be easily 
determined, and (2) the number of periods included in the moving average 
can be regarded es the semple size, and the number of moving everages 8 
the number of individual samples, The mean ratio of the moving averages 
now becomes the mean of 2 distribution of sampie means, and thé measure of 
variability of tnis distribution is tne standard error of the mean. Armed 
with the average range, the sample size, and the mean of the semple means, 
the standard error of the mean cen be obtained directly from statistical 
tebles, Control limits can now be established on the basis oi probability, 
since approximately sixty-eight percent of all the moving averages can be 
expected to fall within plus or minus one stancard error from the average 
ratio, and approximately ninety-five percent of the sample means can be ex- 
pected to fall within plus or minus two standard errors from the average 
ratio. Thus, the Project Director will be able to determine on a probability 
basis, or at & particular level of confidence, that the variation cf the 
actual costs from the expected performance is or is not due te chance causes, 
in other words, if the acceptable contro] limits were set at two standerd 
errors from the expected ratio, and the ratio of actual expenditures to the 
stendards exceeded these limits, it would be concluded that theo actual ex- 
penditures were not conforming to the bucget program, and that the variation 


was due to other than chance causes, Therefore, the cause for this variation 
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سال 
could be isolated and evaluated in terms of its significance to the overall‏ 
progran,‏ 
Illustration of Procedure‏ 

In the situetion presented previously, the Project Direotor had de- 
veloped a budget of estimated costs for each of the twenty-four periods. 
This was the operating plan for the year, and actual exponcitures were ex- 
pected to conform to this pattern. Therefore, in order to ap,ly quality 
control procedures, control limits must be developed on the basis of osti- 
mated costs. The discussion in the previous paragraphs briefly explains 
the computations that are involved in establishing control linits from 
budget information, Those computations are shown in Table 2, with a moving 
average (Column 7) of three periods to smooth out irregularitiss between 
periods. This method of developing control limite for oxjenciture control 
was presented in an article by Norman N, Barish, New York University, where. 
in previous expenditure data was used as a basis for expected performance," 
However, the use of budget information is just as applicable as past pore 
formance data, and it elso permits application of quality control procedures 
whero information from previous experience is not available. In many ways 
the use of the budget is more desirable for determining control limits be- 
cause it is an expression of what the menarenent desires to accomplish, 
rather than what it has done in the past. Cost control then is on the 
basis of managerial determination, and conformance to this objective is 
esrecially important from a managerial standpoint. 

From statistical theory on the distribution of errors, it is possible 


to make the following statements from the information presented in Table 2: 








€Norman N, Barish, “Graphic Control keporting," The Controller, 
(June 1952), pp. 268-2801. 
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TABLE < 


COMPUTATIUNS POR OBTAINING CONTROL LIBITS 
BASED ON BUDGET AND STANDARD EXPENDITURES 
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For sample size of three, 
There- 
See Appen- 


Total Fer- Beginning Total atio © Per, S Ser, Š Per. 
Budget iods Balance Standard 1/4 koving loving Hoving 
Left 3/2 Total AVE. range 
(1) (2) 12 (4) (5) (6) (7) (8) 
$40,000.00 24 $1,200,000.00 #50,000.00 0.800  -.---  -.--- ===- 
&5,000,00 Ze 1,1600,000,00 ۰۵ 43 2ھ‎ =-= e — 
50,000.00 22 1,115,000.00 80,6 .6 987 . 2,679 0,893 0,187 
60,000,00 21 1,065,000.00 60,714.29 1.185 9,062 1.021 1 
$5,000.00 0 1,005 000.00 60,250.00 1.095 6.265 8 06 
65,000.00 19 950,000.00 50,000.00 1.500 2.570 1,195 e SÉ 
45,000.00 8 685,000.00 49,166.67 0915 5.810 1.105 + 685 
00,000.00 7 840,000.00 — 49,411.70 1,214 3,429 — 1.145. e DÉI 
$5,000.00 16 780,000.00 48,750.00 1,128 3,257 1,086 e ERR 
45,000.00 15 725,000.00 48,655.55 ota, 88275 — 1,091 865 
40,000.00 4 680,000,00 48,571.43 0624 2,868 | 961 »904 
35,000.00 ۵ 5 040 000.00 49,250.77 efit 8 TT 09ء‎ 
35,000,00 le 605,000.00 50,416.67 594 2,229 75 50ء‎ 
45,000.00 li 570,000.00 61,616.16 S08 2,275 ef OS .157 
$5,000.00 10 525,000.00 62,500.00 1,0480 2,610 . 370 0 054 
65,000.00 9 470,000.00 7ء 1.054 161 1.265 (222.22رهة5‎ 
$0 ,000,00 8 405,000.00 80,0 986 3,261 1,094 7 
40,000,00 7 $55,000.00 50,714.29 ۰759 30228 1,007 0456 
45 ,000 .00 0 €15,000,00 52,500.00 6887 4 878 9 
55,000.00 b 210,000,00 54,000.00 1.019 2,065 0 0 
65,000,00 4 215,000.00 53,750.00 1.209 3,095 1,028 2ھ‎ 
60 ,000,00 9 150,000.00 60,000.00 1.200 5.468 1,145 mcd 
50 ,000 .00 2 90,000.00 46,060.00 1.111 3.520 1.175 098 
40 ,000 .00 1 40,000,00 40,000.00 1,000 5,511 1.2104 . 200 
Totals 28,141 5,746 
Neans 1.006 . 261 
Standard Brror of the Nean Ratio — ).201( ).341(* — .089 
Control Limits: ü 1.098 
koan Ratio plus and minus one standard error =- "T 
Bean Katio plus end minus two standard error سے‎ — 
et 
keen Ratio plus and minus three standard error ہہ‎ 





*Computed from 55615181516861 tables. 
average range/standard deviation of the population equals 1.095. 


fore, standard error is equal to Average iienge/(1.693)(1.732). 


dix G3, Croxton and Cowden, Fractical Business 5tatistios, p. 517. 
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l. The expected value for the average of any three consecutive 
periods is 1.006, 

2, The stenderd error of the mean (.089) is د‎ measure of the 
amount of varistion iv the values of the moving averages that 
can be expected because of tho operation of chance factors, 

3, If the control limits were cet at the expected ratio (1.006) 
plus end minus twe stendarc errors, end if only chance factors 
were opereting, &pproxinetely ninety-five percent of the time 
it could bs expected that the moving averages would fall be- 
tween the velues 1.164 and Ezg., 

4, And, if the control limits sere set et pius and minus three 
standard errcrs, the roving averages cculd be expected to 
fall betweon the values of 1.278 and .739 approximately ninsty- 
nine point seven percont of the time, 

The next step in the control procedure is to determine whether the 
actual expenditure performence is within the control limits suggested in 
the previous paragraph. The computations for bteining this performance 
data are presented in Tabio 3, The values chtsined for the moving averages 
(Column 7) oen be compared directly with the control limits established 
above to determine if the actual expenditures conform to the budget plan, 
im this case, the expected ratio plus and minus two standard errors will 
be considered the maximum limits within which variations will boe accepted 
as chance fluctuations. The throe stendard error control lisits will be 
used only as secondary limits to assist in evaluatine valuss that are not 
&coeptable as chance fluctuations. This information can bo vivicly pre- 
sented by plotting the actual performance daîn on s control chart in shich 


control lines are graphically placed to indicate the uper and lonor 
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ecce ,bebie limits. Figure i is an illustration of an expjenciture control‏ 
chart with control lines placed st tno two and three stencard error levels,‏ 


and the actual joríornence gata obtained in Table 5 aro .lotteu for Gach 








period. 
TABLE A 
CUMLUTATIONS FOR OBTAINING )اتید ی‎ BANC 
DATA Ui ACTUAL GASSRDITUALS 
Total bere Beginning Total satio 5 Pé. 3 Fer, 
Letuel iods Balance stander 1/4 Moving Koving 
Costa Left 8/2 Total AVE. 
(1) (2) (5) (4) (5) (ó) (7) 
$94,768.19 et #1,200 ,000,00 $80,000.00 0,696 سا سے سے‎ e 
44 ھ,‎ Lë 23 1,165,211.81 56 ,661 8 d) Lum — maux 
62,146.11 22 1,120 ,844,69 50,947.49 1,820 2,794 0.981 
57,596.10 21 1,058,698.58 50,414.22 1.188 3.28 1.078 
45,464.13 ¿Q 1,016 50 ,. 65 . 906 5,206 1.089 
38 ۵ 19 985 ,۵58 .5 50 , 307.28 ¿19 25 58ء‎ 
55,899.27 18 917,161.21 50,965.40 1,097 2.774 . 925 
42,468.14 17 861,261.94 80 7 859 2,708 . 202 
$9,971.42 16 818 ,7 0 5113.3 9 2,715 + 906 
55,811.33 15 778 وم‎ 58 51 , 26 5 1.075 2,695 . 998 
46 ,019.17 14 725 091 6 51043 6 e BO bulbi 926 
60,111.47 15 675,071,88 51,928,61 1.158 46,103 1.084 
02,140.25 lé 914,900, 41 561,246.70 1.215 5 «004 1.100 
57 453 8 11 552,612.18 50,255.65 1.143 3,514 1.171 
64,099.10 10 495,570.29 48,75 1.510 0.024 1,607 
50,411.09 9 450,479.19 47,831.02 1.054 2.507 1.169 
48,611.16 9 580 ,068.10 47,508.51 1.067 3.591 1.150 
49,614.58 7 331,256.97 47,522.42 1,048 5.129 1.045 
44,872.07 0 281,642.59 46,940.46 . 25 6 5.05 1.010 
46,015.14 5 250,770.52 47,354.10 9868 6۰ | 998 
45,011.27 4 109,957.50 47,469.55 , 905 2.910 0 
52,117.54 Š 144,146.11 48 ,048 , 70 1.065 5.059 1,618 
4G,419,54 à 92,028 7 46,014.29 l.074 9.124 1.041 
41,107.19 i 42,009.22 42,609,295 e 907 2.126 1.042 
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points would have been detected at the correct moment, and less effort‏ 
would have been required in evaluating current expenditures with respect‏ 
to the budget. The merits and advantages of this type of cost control‏ 
system far outweigh the disadvantages and limitations, However, the limitea-‏ 
tions in using this type of proeedure are important and will be discussed‏ 
in the following paragraph,‏ 
Limitations of the Control 40‏ 

in the presentation of expenditure data in Figure 1, control limits 
were established at the plus and minus two standard error values, One value 
(1.207) fell outsice the upper control limit at 1,184, The conclusion, in 
accordance with probability theory, is that a value greater than 1,184 can 
only be expected five times out of & hundred if only chance osuses aro 
operating, Therefore, since the probability of a value as large as 1,207 
occurring is very small, it is considered to be a significant variation 
and an investigation should be initiated to determine the cause, Herein 
lies the limitations to the control procedure, The probabilities stated 
above are only accurate when the cost date are taken from a normal universe 
of known characteristics, In this case, the exact nature of the character. 
istics are not known, which will cause minor changes in the probebilities, 
Therefore, the probabilities stated previously in regard to the number of 
values that can be expected to fall within the control limits, are only 
approximations, But they are useful approximations, and they provide an 
effective method for obtaining the answers to managerial problems. The 
danger signals are lighted and the actual pattern or trend is dynamically 
portrayed by the control chart, 

Frobably the biggest limitation in the application of statistical 


control methods to eost control is in the selection of standards, It is 
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very easy to select standards that will throw the entire situation out of 
control. This is important because the probability limits only have moan- 
ing when the system is in control;  thet is, when only a constant system 
of shance causes is operating and none of the variations oon bo assigned 
to any particular cause, As a practical rule, a system ig considered in 
control if twenty-five or more consecutive values fall within the control 
limits establisned by the three standard error values,” 

An example cf a selection of standards that resulted in the system 
being out of control is shown in Table 4, This is essentially the same 
situation as was presented in the previous paragraphs, except that the bud- 
get indicates a definite trend, increasing and decreasing at a relatively 
uniform rate from low expenditures in the beginning and end of the year to 
high costs in the middle of the period, The fluctuations in this case 
are not around an average expenditure for the entire period, but they are 
veriations above and below a trend, A suitable standerd in this case 
would bo one Which varies in the same pattern ss the expected costs, Again 
the variations from the standard would be extended through the remaining 
periods as was done in Tables 2 and 3, An examination of column (7) in 
Table 4 shows that ten values exceed the three standard error control limits, 
and it car be concluded that the variations ere due te assignable causes 
and are not chence fluctuations, Therefore, the procedure is of little 
value for cost control purposes, fhe selection of stendards is, therefore, 
ax: important phase of the control procedure which should be studied caro- 
fully, The criteria for useful standards is indicated by the expected 


pattern of actual costs, 





Gp, È. Croxton and D, J, GCowden, Praoticel Business Statistics (Now 
York: rentico-Hell, Ino., 1949), pp. 990-997.  — 
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TABLE 4 


CORPUTATIONS FOR BUDGET AND STANDARD COSTS 
RESULTING IN LACK CF CONT HOL 











Total Pere Beginning Total Ratio 21 ko, 2 Mo. € ko. 
Budget ioós Balance standard 1/4 Moving boring Roving 
Left 3/2 Total “Avg. Range 
(1) (2) (5) (4) (5) (6) (7) (8) 

$ 55,000.00 Sé  $1,200,000.00 $50,000,00 0,700 me ee ` <=. 
40 9000.00 20 1,165 a 000,00 80 | 652 k? e TS esca A—R—— ۰ سا‎ e e^ m 
44 ,0G0 .00 22 1,125,000,00 51,138, 3 000 ua gine حسسسیہ‎ 
48 ,000.00 21 1,081,000.00 61,476.19 9858ء‎ ( 282 821 828 
$2,000.00 20 l ¿058,000.00 681,650.00 1.007 5,669 7ء‎ 7 
56,000.00 ig $61,000.00 51,631.86 1.085 5,884 S71 6 
58 ,000, 00 18 926,000.00 61,588.89 1.129 4,165 8 7 
55,900 . UO 17 867,900.00 $1,000.00 1,197 4,588 1,090 0 
60,000.00 16 609,000.00 60,562.60 1.189 4,538 1.155 .102 
62,000,060 15 749,000,00 49,935,335 1.242 4.698 1,174 5ء‎ 
62,000,00 14 687,000.00 49,071.45 1,265 4.629 1,207 86ء‎ 
60,000. 00 15 626,000.00 48,076.92 1.248 4.940 1.235 O76 
58 5000.00 lz 565,000.00 47,083.55 1.252 4,065 — 1.240 1 
56,000.00 11 607,000.00 46,090.91 1.215 4.968 1.240 0045 
54,000.00 10 $51,000.00 45,100.00 1.197 4.092 1.225 MOS! 
52 ,000,00 9 $97,000.00 44,111.11 1.179 4.623 1.206 2058 
50,000.00 Š $45,000.00 — 45,128.00 1.159 4,750 1,166 »056 
46 ,000,00 7 295,000.00 42,142.66 1.159 4,674 18 6 
49 ,000,00 Š 247,000,006 41,166.67 1.117 4,594 1,149 4002 
44 ,000 0 5 201,000.00 40,200.00 1,084 4,509 1,127 065 
42,000,00 4 167,000,00 39,250.00 1,070 4.426 1,105 O62 
40 ,000,00 Š 115,000,00  38,353.53 1.045 4,604 1,081 0074 
58 ,000.00 2 76,000.00 — $7,500.00 1.015 4.220 1.055 +081 
37 000.00 1 67,000.00 37,000,00 1.000 4.120 1,082 4094 
Totals 26.909 0 
xeens 1.114 .105 
Standard Error of the Mean Ratio = (.105) (.245) = 0025 
Control Limits; 1.189 
kean Ratio plus end minus one standard errors = 1.089 

» 
K | ; | & 1,164 
ean atio plus and minus two stander errors - 1.064 

* 
1,189 


kean lintio plus and minus three standard errors 


ti 


1,058 
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CHAFTEX IV 
CONCLUSIONS 


The cost control method presented in the previous chapter can be 
applied to many other budget programs, Financial revenue and other types 
of operational date can be measured and evaluated in the same manner as 
expenditures, Regardless of the application, the control chart will pre- 
sont a grephic picture of the trends and patterns, and management will be 
able to determine the critical points by the dangur signals that are evi- 
denced in the control chart, Kr. barish summarized the considerations, in 
regard to the application of quality control methods in budgetary control, 
very effectively in tho following paragraph," 


whenever management desires to compare actual performance with 
some standard or expected, whenever we want to seo trends, wnenever 
wo soek a graphie determination of whether variations are significant, 
some form of graphio control report may promote effective administra- 
tive performance, However, this reporting technique, like any othor 
metacu of presentation, will not produce miraculous results by itself. 
It cannot disclose more informetion then is inherent in the data, but 
it ean highlight many facts waich will ciarify manazsment tninking. 
it cannot disclose directly what has caused significant changes, but 
it can signal attention to the fact that something has occurred which 
should be investigated, It is not a substitute for sound judgment 
and common sense in teking the actions required by each situation, 
but it can provide the required stimulus to promote managorial action 
at tre correct moments, 


ås indicated in the above quotation, the control chart is an effect. 


ive method oi graphic reporting which can be utilized to great advantage in 





Tyorman ۰ Barish, "Graphic Control &eporting," The Controller, 
(June 1952), p. 281. 
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administering & budget program, Thus, stetistical quelity control methods, 
although normally used in the production phases of management, can be 


effectively applied as a tool in budgetary control. 
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